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ABSTRACT

 This annual report summarizes activities associated with Idaho-Lower Snake River 
Compensation Plan (LSRCP) hatcheries’ activities from October 1, 1995 to September 30, 
1996.  Included in this report are all fall 1995 and spring 1996 adult steelhead Oncorhynchus
mykiss returns and all releases of juvenile steelhead made within the reporting period. 
Information presented in this report supersedes that included in previous reports. 

 An estimated 8,168 LSRCP steelhead returned to Idaho during this reporting period. 
Hagerman National Fish Hatchery produced an estimated 4,732 adult steelhead; Magic Valley 
Fish Hatchery produced an estimated 3,434 adult steelhead, and Clearwater Fish Hatchery 
produced an estimated two adult steelhead.  Steelhead returns to Idaho remain well below the 
LSRCP program mitigation goal of 39,260 adult steelhead. 

 Adult returns to Idaho-LSRCP hatchery racks included 553 A-strain steelhead to 
Sawtooth Fish Hatchery, 54 B-strain steelhead to the East Fork Salmon River satellite facility, 
38 B-strain steelhead to the Slate Creek weir, and three B-strain steelhead to the Crooked River 
weir.  Approximately 54.1%, 59.3%, and 39.5% of the steelhead that returned to Sawtooth Fish 
Hatchery, East Fork Salmon River weir, and Slate Creek weir, respectively, were males.  All of 
the adult steelhead that returned to the Crooked River weir were males.

 Coded-wire tags were used to determine smolt-to-adult return rates.  Smolt-to-adult 
return rates for brood year 1992 A-strain steelhead reared at Hagerman National Fish Hatchery 
ranged from 0.05% to 0.33%.  Brood year 1991 East Fork B- and Dworshak B-stock steelhead 
reared at Magic Valley Fish Hatchery and released into the East Fork Salmon River had smolt-
to-adult return rates of 0.13% and 0.01%, respectively.  Smolt-to-adult return rates for brood 
year 1992 A-strain steelhead reared at Magic Valley Fish Hatchery ranged from 0.21% to 
0.30%.

 In April and May 1996, Idaho-LSRCP hatcheries released 3,791,796 brood year 1995 
and 210,716 brood year 1994 steelhead smolts.  A total of 1,109,885 of these fish were tagged 
with coded-wire tags.  In addition, 8,915 steelhead smolts were released with passive integrated 
transponder tags. 

 In September 1995, Clearwater Fish Hatchery released 47,236 brood year 1995 
steelhead fingerlings into the South Fork Red River for Idaho Department of Fish and Game 
(IDFG) Steelhead Supplementation Studies project.  A total of 40,970 of these fish were tagged 
with coded-wire tags.  In addition, 4,999 fingerlings were released with passive integrated 
transponder tags. 

 In September 1996, Clearwater Fish Hatchery released 43,738 brood year 1996 
steelhead fingerlings into the South Fork Red River for IDFG’s Steelhead Supplementation 
Studies project.  A total of 42,382 and 5,000 of these fingerlings were released with coded-wire 
tags and passive integrated transponder tags, respectively.
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INTRODUCTION

 The Water Resources Development Act of 1976 (90 Stat. 2917) authorized the Lower 
Snake River Compensation Plan (LSRCP) to mitigate for fish losses caused by the construction 
and operation of Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams on the 
lower Snake River.  Mitigation for anadromous fishery losses included the construction and 
operation of fish hatchery facilities and smolt passage improvements at the lower Snake River 
dams.  The United States Fish and Wildlife Service (USFWS) was authorized to administer the 
operation and maintenance for 12 hatchery and 11 satellite facilities in Idaho, Oregon, and 
Washington.

 In Idaho, the Idaho Department of Fish and Game (IDFG) operates Clearwater Fish 
Hatchery, McCall Fish Hatchery, Magic Valley Fish Hatchery, Sawtooth Fish Hatchery, South 
Fork Salmon River Trap, East Fork Salmon River Trap, and Red River, Crooked River, and 
Powell satellite facilities.  The USFWS operates Dworshak National Fish Hatchery and 
Hagerman National Fish Hatchery.  Adult return goals for the entire LSRCP program are 8,000 
summer chinook salmon Oncorhynchus tshawytscha, 50,700 spring chinook salmon, 18,300 fall 
chinook salmon and 55,100 steelhead O. mykiss to the Snake River basin.  Adult return goals 
for the Idaho portion of the LSRCP program call for the return of 8,000 adult summer chinook 
salmon, 40,432 adult spring chinook salmon, and 39,260 adult steelhead.  Adult return goals for 
Idaho-LSRCP steelhead hatcheries are as follows: Clearwater Fish Hatchery 14,000,
Hagerman National Fish Hatchery—13,600, and Magic Valley Fish Hatchery—11,660. 

 The LSRCP program includes a Hatchery Evaluation Study component to monitor and 
evaluate the mitigation hatchery program.  The primary objective of the Hatchery Evaluation 
Study is to determine the best hatchery management practices for mitigation hatcheries to meet 
LSRCP and IDFG anadromous fisheries goals.  Only if we understand the effects of hatchery 
operations on adult return characteristics (e.g., return rates, sex ratios, age structure) can we 
prescribe effective management actions.  Tasks defined to satisfy the primary objective are 
divided into two categories: 1) documentation and 2) investigation.  We document hatchery 
practices for each brood year, or cohort, of fish and mitigation status in terms of annual adult 
returns.  Our success at achieving LSRCP and IDFG goals can then be related to hatchery 
practices through the documentation tasks.  Investigation tasks are manipulative experiments 
involving modified or alternative hatchery practices, which show potential for increasing adult 
returns and achieving LSRCP and IDFG goals. 

OBJECTIVES

 This report summarizes steelhead Hatchery Evaluation Study activities carried out from 
October 1, 1995 through September 30, 1996.  Juvenile steelhead released from Clearwater, 
Hagerman National, and Magic Valley fish hatcheries during this reporting period are 
documented as well as adult steelhead that returned to Idaho during the fall of 1995 and the 
spring of 1996 (hereafter referred to as the 1995-1996 return).  Specific objectives identified in 
Cooperative Work Agreement 14-48-0001-96503 and covered in this report are as follows. 

Objective 1. Document the success of the IDFG-LSRCP program in meeting specific 
adult return goals.
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Sub-objective 1.1 Develop a computerized hatchery database standardizing all 
necessary variables for monitoring and evaluation. 

Sub-objective 1.2 Document LSRCP fish rearing and release practices and 
adult returns in Idaho. 

Objective 2. Identify factors limiting hatchery success and recommend possible 
improvements based on existing knowledge and experimentation. 

Sub-objective 2.1 Continue ongoing monitoring (nonmanipulative) studies to 
determine the relationships between adult returns and 
hatchery practices, characteristics of hatchery products, and 
juvenile survival. 

Sub-objective 2.2 Conduct controlled studies (manipulative experiments) to 
determine the relationships between adult returns and 
hatchery practices, characteristics of hatchery products, and 
juvenile survival. 

 The results of experiments performed under Sub-objective 2.2 are printed separately 
from this report.  Some results from those experiments, such as juvenile migration 
characteristics and adult return rates for experimental groups, are included in this report. 

METHODS

IDFG-LSRCP Program Success Documentation—Objective 1

 To document the overall success of the program, we compared the estimated number of 
adult steelhead that returned above Lower Granite Dam between October 1, 1995 and 
September 30, 1996 to the Idaho-LSRCP goal of 39,260 adult steelhead.  The Harvest 
Monitoring Project estimated the total number of returning adults and partitioned the total return 
between Clearwater Fish Hatchery, Hagerman National Fish Hatchery, and Magic Valley Fish 
Hatchery based on coded-wire tag data.  Results for Objective 1 are reported under Results,
Adult Returns.

Hatchery Database Development—Sub-objective 1.1

 Specific tasks addressed during this reporting period were to: 1) develop data input 
screens of hatchery database to document the disposition of returning adult salmon and 
steelhead, and 2) develop an external tag for adult salmon and steelhead for individual 
identification.  See Rhine et al. (1999a, 1999b) for additional information. 

Hatchery Operations Documentation—Sub-objective 1.2

 Hatchery operations between October 1, 1995 and September 30, 1996 are documented 
in this report.  Pertinent rearing information affecting brood years 1995 and 1996 are discussed.  
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Additional information which occurred prior to this reporting period may be included for 
completeness.  Information was collected from Hatchery Brood Year and Run reports, 
memorandums, and verbal communications with hatchery personnel.  Fish marking and tagging 
information was provided by IDFG’s Coded-Wire Tag Laboratory. 

Migration Conditions

 Snake River discharge during smolt migration is a major factor affecting survival of 
Idaho's anadromous fishes.  Flow conditions at Lower Granite Dam for the 1996 emigration 
period, the year that brood year 1995 steelhead smolts emigrated, are reported.  Adults that 
returned during this reporting period were from the 1991, 1992, or 1993 broods (depending on 
the stock and age-at-return).  Flow conditions for 1992, 1993, and 1994 are reported since 
steelhead smolts are reared on a one-year program and released the following spring.  Water 
flow data were obtained from Fish Passage Center reports and the United States Geological 
Survey Internet site. 

 Petrosky (1991) defined two time periods that accounted for most of the chinook salmon 
emigration past Lower Granite Dam.  The “extended” period runs from April 20 to May 30 and 
includes the time when most of the wild and natural yearling chinook salmon emigrate, whereas 
the “peak” period runs from April 15 to May 5 and encompasses the time when approximately 
50% of the yearling chinook salmon emigrate past the dam.  Hatchery steelhead smolts are 
generally released in April and emigrate during the same time period as chinook salmon.  
Therefore, flows during the extended and peak time periods are reported. 

Migration Timing and Juvenile Survival

 Passive integrated transponder (PIT) tags were used to evaluate downstream juvenile 
emigration.  The interrogation rate of PIT-tagged juvenile salmonids at Columbia and Snake 
river dams serves as a minimum survival index because: 1) an unknown (but we believe small) 
number of PIT-tagged fish that die in the hatchery may go undetected, although we scan the 
dead fish; 2) not all fish pass through detectors; 3) some PIT tags fail (approximately 2%, 
Russell Kiefer, IDFG, personal communication) or are lost between tagging and arrival at 
detection sites; 4) some fish arrive while detection gear is not being operated, and 5) mortality 
occurs between dams. 

 Steelhead juveniles were PIT tagged by IDFG Fish Marking personnel.  The PIT tag data 
were submitted to PTAGIS, a computerized PIT tag database operated by Pacific States Marine 
Fisheries Commission (Columbia River Basin PIT Tag Information System 1997). Interrogation 
rates and median travel times for specific PIT-tagged groups of steelhead were calculated after 
retrieving relevant interrogation data from PTAGIS.  Interrogation rates were calculated for each 
PIT tag file, or files depending on the purpose of the tagging, by dividing the number of unique 
interrogations at Lower Granite, Little Goose, Lower Monumental, and McNary dams by the 
number of PIT-tagged fish released, multiplied by 100.  Median travel times were calculated for 
each PIT tag file (or files) to Lower Granite Dam. 
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Adult Returns

 Adult return goals for Clearwater Fish Hatchery, Hagerman National Fish Hatchery, and 
Magic Valley Fish Hatchery are 14,000, 13,600, and 11,660 adult steelhead above Lower 
Granite Dam, respectively.  The Harvest Monitoring Project (i.e., Ball In Press) estimated the 
total number of LSRCP steelhead that returned to Idaho.  This estimate included LSRCP-reared 
steelhead that were harvested in Idaho’s sport fishery and returned to hatchery racks.  For 
steelhead released at in-river locations (i.e., not released at a weir), Ball (In Press) estimated 
the number of LSRCP-reared steelhead that escaped to spawn naturally.  Ball’s estimate for 
total return should be considered a minimum estimate, because all tributary and mainstem 
strays were not accounted for, nor were in-river prespawning mortalities.  The number of 
steelhead smolts released and the estimated number of adults that returned were compared to 
facility design production targets and projected adult return goals for each facility. 

Fisheries Contribution 

 Fish Marking personnel from IDFG tagged juvenile steelhead with coded-wire tags 
according to marking/tagging plans developed by fishery managers and research biologists.  
The left pelvic fin was excised from B-strain steelhead tagged with a coded-wire tag (CWT) to 
indicate the presence of a tag.  A-strain steelhead tagged with CWT did not have the left pelvic 
fin excised.  The IDFG stopped pelvic fin clipping A-strain steelhead, because researchers in 
Washington State found that fin clipping had an adverse effect on adult returns.  Pelvic fin 
clipping of B-strain steelhead continued, because the reliability of portable hand wands (CWT 
interrogation equipment) was questionable for larger fish.  The snouts from tagged adult 
steelhead harvested in Idaho’s sport fishery, or from steelhead spawned at IDFG hatcheries, 
were sent to the Coded-Wire Tag Laboratory and processed.  The Harvest Monitoring Project 
used these data, along with data from a statewide telephone survey, to estimate the total 
number of steelhead harvested in Idaho.  The number of steelhead harvested from specific 
release groups was derived by expanding CWT recoveries for specific groups.  See Ball (In 
Press) for CWT expansion methods. 

Hatchery Weirs 

 The number of steelhead that returned to the Sawtooth Fish Hatchery, East Fork Salmon 
River, Slate Creek, and Crooked River weirs were documented by hatchery personnel. The 
length, sex, and disposition of each fish were recorded.  Fish length and strain (A or B) were 
used to determine age-at-return.  Snouts from coded-wire-tagged steelhead were sent to the 
Coded-Wire Tag Laboratory and processed.  The Harvest Monitoring Project used these data to 
estimate the total number of LSRCP-reared steelhead that returned to hatchery racks or 
escaped to spawn naturally. 

Smolt-to-Adult Return Rate

 The Harvest Monitoring Project estimated the total number of LSRCP-produced 
steelhead that returned to Idaho.  For each CWT code, we summed the estimated number of 
steelhead that returned to Idaho in the 1993-1994 (Ball 1997), 1994-1995 (Ball 1998), and 
1995-1996 (Ball In Press) harvest seasons.  For specific groups of fish (i.e., individual CWT 
codes by release site), we calculated a smolt-to-adult return rate (SAR) by dividing the 
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estimated number of adults that returned (provided by the Harvest Monitoring Project) by the 
number of smolts released (provided by the Coded-Wire Tag Laboratory), multiplied by 100.

Experimentation—Objective 2

 Interim progress reports, printed independently of this report, document the status of 
Hatchery Evaluation Study experiments.  Results for some experiments, particularly adult return 
rates and emigration rates for experimental groups, are included in this report. 

Clearwater Fish Hatchery 

 Cover Experiment-The purpose of this experiment was to test the effects of shade 
covers on adult return and juvenile emigration rates.  The experiment was conducted using 
Dworshak B-stock steelhead from the 1992 brood.  Refer to Rhine et al. (1999a) for methods for 
this experiment.  Steelhead from each group were tagged with coded-wire tags and PIT tags 
(Appendix B. Table 1).  Adults will return between 1995 and 1997.  Adult return data will be 
reported in future reports. 

Hagerman National Fish Hatchery 

 Acclimation Experiment-This is a continuation of the study initiated in 1992 (Rhine 
et al. 1999a) which compared steelhead that were trucked from Hagerman National Fish 
Hatchery and acclimated at Sawtooth Fish Hatchery for two weeks (Acclimated Group) to 
steelhead that were trucked from Hagerman National Fish Hatchery two weeks later and 
released directly into the Salmon River (Nonacclimated Group).  This report documents adult 
returns from the 1992 (2-ocean, Pahsimeroi A-stock) and 1993 (1-ocean, Sawtooth A-stock) 
broods and juvenile emigration data from the 1995 brood (Sawtooth A-stock).  Adults from 
brood year 1995 will return in 1998 and 1999.  Adult return data and juvenile emigration data will 
be analyzed by brood year.  The total number of adults that return from each group will be 
tested using chi-square analysis (  = 0.05). Passive integrated transponder tags will be used to 
determine unique interrogation rates at Snake and Columbia river dams and median travel time 
to Lower Granite Dam for each group.  Chi-square analysis (  = 0.05) will be used to test 
interrogation rates between groups.  Travel times for the two groups will be tested for 
differences using the Mann-Whitney test (  = 0.05) (SYSTAT 1996). 

Sawtooth Fish Hatchery 

 Volitional Release Experiment-A fish-stocking technique designed to reduce the 
number of nonmigrating (residual) steelhead released into the Salmon River was tested at 
Sawtooth Fish Hatchery.  Steelhead from the 1994 and 1995 broods were used for the study.  
Steelhead from the 1994 brood were originally part of an experimental two-year rearing program 
conducted at Sawtooth Fish Hatchery.  See Results, Hatchery Operations Documentation—
Sub-objective 1.2, Sawtooth Fish Hatchery for details of the two-year rearing program.  
Steelhead from the 1995 brood were reared at Hagerman National Fish Hatchery and were the 
focus of the Volitional Release Experiment. 
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Passive integrated transponder tags were used to determine if fish behavior was 
indicative of parr-smolt transformation and subsequent downstream emigration.  Steelhead that 
volitionally emigrated from upper raceways (migrants) were temporarily detained in lower 
raceways.  Steelhead that failed to emigrate by May 13 were designated nonmigrants. 
Representative fish from both groups, migrants and nonmigrants, were tagged with PIT tags 
and released into the Salmon River to determine if migrants were interrogated at downstream 
dams at a higher rate than fish that displayed no in-hatchery emigration behavior. Morphological 
characteristics were analyzed for migrants, nonmigrants, and developmental stages (parr, 
transitional, and smolt).  See Rhine et al. (In Pressa) for complete methods. Results for the 1994 
brood are reported in this report.  See Rhine et al. (In Pressa) for results for the 1995 brood.

RESULTS

Hatchery Database Development—Sub-objective 1.1

 Data input screens for the ‘Adult Inventory’ section of the database were completed.  In 
addition, data input screens for the ‘Pond Set-up’ and ‘Pond Treatment’ sections of the 
database were completed.  These sections have not been error checked.  Output functions for 
these sections are still under development. 

 We continued to search for an external tag that could uniquely identify adult salmon and 
steelhead for database tracking.  We modified the operculum staple tags that were tested in 
1995 by making the tags out of a more flexible material called TYVEK.  In 1996, we tagged 
chinook with TYVEK tags and found that fewer chinook lost tags; however, tag loss was still 
unacceptable.  Tag loss was attributed to handling and the continued deterioration of the 
salmon.  Tag loss was higher on males than on females because males were not killed after 
spawning.  Tag loss was highest on the small, 1-ocean males. 

Hatchery Operations Documentation—Sub-objective 1.2

Clearwater Fish Hatchery 

Brood Year 1994-To remain below production release limits in 1995, Clearwater Fish 
Hatchery held over 135,837 brood year 1994 steelhead for a two-year rearing program.  These 
steelhead were released into Clear Creek on April 18, 1996 (Appendix A. Table 1).  Of those, 
300 steelhead were released with PIT tags.  A total of 166 (55.3%) PIT-tagged steelhead 
released into Clear Creek were interrogated at downstream dams (Table 1).  Median travel time 
to Lower Granite Dam was 4.4 days (Table 1). 

 A total of 46,018 brood year 1994 steelhead were released in Crooked River on April 15, 
1996 as part of the National Biological Service (NBS) Research Program (Appendix A. Table 1).  
Both Dworshak B- and Selway B-stock steelhead were released.  All fish were marked by 
excising the left pelvic fin (i.e., LV clip), and 1,798 were tagged with PIT tags.  Contact NBS 
(Steve Rubin, Seattle, WA. 206-526-6282) for program details and PIT tag interrogation results. 
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 In addition, 6,354 brood year 1994 Selway B-stock steelhead were released into the 
South Fork Red River on April 16, 1996 for the Idaho Steelhead Supplementation Program 
(Appendix A. Table 1).  These fish were originally part of the NBS Research Program, but were 
later rejected due to genetic differences.  Of those, 6,164 were released with coded-wire tags. 
Contact IDFG’s Steelhead Supplementation Studies project leader (Alan Byrne) for program 
details and PIT tag interrogation results. 

Brood Year 1995-Clearwater Fish Hatchery received 911,153 Dworshak B-stock eyed 
eggs from Dworshak National Fish Hatchery in April and May 1995 (McGehee et al. 1998).  
Eggs were collected in April at Dworshak National Fish Hatchery during the Number 8, 9, 10, 
and 11 egg-takes.  Survival to release was 71.0% (646,344 smolts).  Adipose fins were excised 
from all fish in September and October 1995.  In addition, Clearwater Fish Hatchery received an 
additional 95,338 eyed eggs from Dworshak National Fish Hatchery that were Selway B-stock, 
Dworshak B-stock, or of mixed stock origin.  These fish were put on a two-year rearing program 
as part of the NBS Research Program and were scheduled for release in April 1997.

 In August 1995, 296,074 Dworshak B-stock steelhead were tagged with coded-wire tags 
and marked by excising the left pelvic fin.  Fish were tagged with coded-wire tags to estimate 
adult contribution to the fishery.  In addition, 1,200 steelhead were tagged with PIT tags in 
March 1996. 

 Clearwater Fish Hatchery released 428,513 brood year 1995 steelhead into the South 
Fork Clearwater River between April 17 and 18, 1996 (Appendix A. Table 1).  There were 
191,548 fish released with coded-wire tags and 900 fish released with PIT tags.  An additional 
162,605 brood year 1995 steelhead were released into Clear Creek between April 18 and 24, 
1996.  Of those fish, 63,556 and 300 were released with coded-wire tags and PIT tags, 
respectively.

 Clearwater Fish Hatchery released 47,236 unmarked Dworshak B-stock steelhead 
fingerlings (brood year 1995) into the South Fork Red River on September 6, 1995 for the IDFG 
Steelhead Supplementation Studies project.  Of those, 40,970 and 4,999 were released with 
coded-wire tags and PIT tags, respectively.  An additional 8,000 Dworshak B-stock steelhead 
smolts (brood year 1995) were released into the South Fork Red River for supplementation on 
April 17, 1996.  These fish were marked with an adipose fin clip, and 3,996 were tagged with 
PIT tags.  Contact IDFG’s Steelhead Supplementation Studies project leader (Alan Byrne) for 
program details and PIT tag interrogation results. 

 Interrogation rates for groups of PIT-tagged fish, excluding those fish used for 
supplementation, ranged from 62.0% to 76.7% (Table 1).  Median travel times to Lower Granite 
Dam for groups of PIT-tagged fish ranged from 2.6 days to 7.3 days (Table 1). 

 Brood Year 1996-Clearwater Fish Hatchery received 778,000 Dworshak B-stock eyed 
eggs from Dworshak National Fish Hatchery in April 1996 (McGehee and Patterson 1998).  
Eggs were collected at Dworshak National Fish Hatchery in April during the Number 8 through 
11 egg-takes.  Survival rate from eyed eggs to the fry stage was 93.3% (725,759 fish).  Adipose 
fins were excised from all fish in August and September 1996, except steelhead used in the 
supplementation program. 

 A total of 43,738 unmarked Dworshak B-stock steelhead were released into the South 
Fork Red River as fingerlings in September 1996 for supplementation.  Of these fish, 42,382 
and 5,000 were released with coded-wire tags and PIT tags, respectively.  Steelhead used for 
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supplementation were not adipose fin-clipped.  Contact IDFG’s Steelhead Supplementation 
Studies project leader (Alan Byrne) for program details and PIT tag interrogation results. 

Hagerman National Fish Hatchery 

 Brood Year 1995-Hagerman National Fish Hatchery received 1,652,565 eyed eggs 
comprised of three different stocks of steelhead: Sawtooth A-stock (562,513 eggs), Pahsimeroi 
A-stock (345,164 eggs), and Oxbow A-stock (744,888 eggs) (Hagerman National Fish Hatchery 
1995).  Survival rates from eyed eggs to the fry stage for the Sawtooth A-, Pahsimeroi A-, and 
Oxbow A-stocks were 97.4% (548,010 fish), 96.2% (332,048 fish), and 95.2% (709,179 fish), 
respectively.  A total of 101,812 Oxbow A-stock steelhead fingerlings were stocked into Lucky 
Peak Reservoir in November 1995.  An additional 60,078 Oxbow A-stock steelhead were 
released into Salmon Falls and Oakley reservoirs in April 1996. 

 Adipose fins were excised from all fish in October 1995.  In November 1995, 389,769 
steelhead were tagged with coded-wire tags.  Fish were tagged with coded-wire tags to 
estimate adult contribution to the fishery and to test the effects of acclimating smolts at 
Sawtooth Fish Hatchery.  In March 1996, 1,804 steelhead were tagged with PIT tags to evaluate 
juvenile emigration.  An additional 1,402 and 1,400 steelhead were tagged with PIT tags as part 
of volitional release experiments at Sawtooth and Pahsimeroi fish hatcheries, respectively. 

 Whereas other LSRCP steelhead hatcheries derive the number of smolts released by 
subtracting mortalities from the number of fish which were adipose fin clipped, Hagerman 
National Fish Hatchery personnel use the pound count method during shipping to determine the 
total number of fish released.  Thus, final inventory numbers may differ from earlier inventory 
numbers.  Hagerman National Fish Hatchery released 1,324,593 steelhead smolts into the 
Salmon and Little Salmon rivers between April 2 and May 16, 1996 (Appendix A. Table 2).  The 
total release included 413,567 Sawtooth A-stock, 645,893 Pahsimeroi A-stock, and 265,133 
Oxbow A-stock steelhead.  Fish were released at four locations: Sawtooth Fish Hatchery weir 
(708,109), Torrey’s Hole (66,022), Warm Springs Bridge (529,266), and Pahsimeroi Fish 
Hatchery (21,196).  There were 381,063 fish released with coded-wire tags and 4,606 fish 
released with PIT tags.  Hatchery personnel reported no major health problems for brood year 
1995 steelhead. 

 Excluding the volitional release experiments at Sawtooth and Pahsimeroi fish hatcheries, 
interrogation rates for groups of PIT-tagged fish ranged from 50.0% to 68.7% (Table 1).  Median 
travel times to Lower Granite Dam for groups of PIT-tagged fish ranged from 15.8 days to 27.0 
days (Table 1). 

Brood Year 1996-Hagerman National Fish Hatchery received a total of 1,403,878 eyed 
steelhead eggs in May and June 1996 comprised of two different stocks: Sawtooth A-stock 
(898,587 eggs) and Pahsimeroi A-stock (505,291 eggs) (Hagerman National Fish Hatchery 
1997).  Survival rates from the eyed egg stage to the fry stage for the Sawtooth A- and 
Pahsimeroi A-stocks were 96.6% and 93.9%, respectively.

Magic Valley Fish Hatchery 

 Brood Year 1995-Magic Valley Fish Hatchery received 2,345,200 eyed eggs comprised 
of three different stocks of steelhead: Dworshak B-stock (1,502,200 eggs), Pahsimeroi A-stock  
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(803,000 eggs), and East Fork B-stock (40,000 eggs) (Moore et al. In Press).  Survival rates 
from the eyed egg stage to the fry stage for the Dworshak B-, Pahsimeroi A-, and East Fork B-
stocks were 85.0% (1,276,927 fish), 96.0% (770,880 fish), and 95.9% (38,352 fish), 
respectively.  Eyed egg-to-smolt survival for the Dworshak B-, Pahsimeroi A-, and East Fork B-
stocks were 72.9%, 91.9%, and 84.7%, respectively. 

 In August and September 1995, all steelhead were marked with adipose fin clips, and 
467,554 fish were tagged with coded-wire tags.  Coded-wire tags were used to determine 
fishery contribution.  No major health problems were reported for brood year 1995 by hatchery 
personnel.

 Magic Valley Fish Hatchery released a total of 1,868,085 brood year 1995 steelhead at 
nine different locations between April 8 and May 4, 1996 (Appendix A. Table 3).  The total 
release included 1,096,080 Dworshak B-stock, 738,133 Pahsimeroi A-stock, and 33,872 East 
Fork B-stock steelhead.  A total of 467,554 fish were released with coded-wire tags.  In addition, 
2,409 steelhead were released with PIT tags (Appendix A. Table 3).

 Interrogation rates for groups of PIT-tagged fish ranged from 30.0% to 65.7% (Table 1). 
Median travel times to Lower Granite Dam for groups of PIT-tagged fish ranged from 13.4 days 
to 27.8 days (Table 1). 

Brood Year 1996-Magic Valley Fish Hatchery received 2,027,587 eyed steelhead eggs 
comprised of four different stocks: Dworshak B-stock (940,391 eggs), Pahsimeroi A-stock 
(852,000 eggs), East Fork B-stock (139,400 eggs), and Sawtooth A-stock (95,796 eggs) (Magic 
Valley Fish Hatchery 1998).  Survival rates from the eyed egg stage to the fry stage were as 
follows: Dworshak B-stock—90.0%, Pahsimeroi A-stock—98.0%, East Fork B-stock—98.0%, 
and Sawtooth A-stock—99.0%.  Overall survival rates (eyed egg-to-release) for Dworshak B-, 
Pahsimeroi A-, East Fork B-, and Sawtooth A-stocks were 70.3%, 89.8%, 94.1%, and 88.4%, 
respectively.

Sawtooth Fish Hatchery 

 Brood Year 1994-Sawtooth Fish Hatchery released 22,507 steelhead, Sawtooth 
A-stock, into the Salmon River between April 2 and May 16, 1996 (Appendix A. Table 4). 
Adipose fins were excised from all fish, and 400 were released with PIT tags (Table 1).  These 
fish were the survivors of an experimental two-year rearing program that started with 130,000 
eyed eggs.  Fish were raised in a combination of well and river water environments.  On July 1, 
1995, 34,000 of the larger steelhead were removed from the population (by grading) and 
released into Mormon Reservoir.  These fish were projected to exceed 225 mm in length by 
April 1996 (the release date).  In February 1996, 61,840 steelhead, reared primarily on river 
water, exhibited clinical signs of whirling disease Myxobolus cerebralis and were destroyed. The 
remaining fish were included in the Sawtooth Volitional Release Experiment.  Contact personnel 
at Sawtooth Fish Hatchery for additional information. 

Migration Conditions

 Snake River mean in-flows at Lower Granite Dam during the peak and extended periods 
in 1996 were 112.8 thousand cubic feet per second (kcfs) and 124.4 kcfs, respectively (Table 
2).  Flows recorded during these periods were the largest since 1984.
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 Comparing Snake River flow conditions for the three brood years of steelhead that 
returned to Idaho as adults during this reporting period (broods 1991, 1992, and 1993), the 
1992 brood, which emigrated in 1993, had the largest river discharge during both the peak and 
extended migration periods (Table 2).  The 1991 brood, which emigrated in 1992, had the 
lowest river discharge during both the peak and extended migration periods.

Migration Timing and Juvenile Survival

 A total of 8,915 steelhead smolts were released with PIT tags in 1996: Clearwater Fish 
Hatchery—1,500, Hagerman National Fish Hatchery—4,606 (includes volitional release 
experiments at Sawtooth and Pahsimeroi fish hatcheries), Magic Valley Fish Hatchery—2,409, 
and Sawtooth Fish Hatchery—400 (Table 1).  Overall, 55% (4,883) of the PIT-tagged fish were 
interrogated at downstream dams.  Interrogation rates of PIT-tagged steelhead, by PIT tag file, 
ranged from 2.5% to 76.7% (Table 1).  Those fish interrogated at 2.5% were age-2 smolts 
raised at Sawtooth Fish Hatchery and classified as nonmigrants in the volitional release 
experiment.  Median travel times to Lower Granite Dam for PIT-tagged steelhead, by PIT tag 
file, ranged from 2.6 days to 27.8 days (Table 1).  Most of the steelhead tagged with PIT tags 
were interrogated at Lower Granite Dam between April 20 and May 30 (Figure 1).  Flow 
conditions for the Snake River at Lower Granite Dam during this time period ranged from 
approximately 75 kcfs to 200 kcfs.

Adult Returns

 The Harvest Monitoring Project (Ball In Press) estimated that Hagerman National Fish 
Hatchery, Magic Valley Fish Hatchery, and Clearwater Fish Hatchery returned 8,168 steelhead 
to Idaho in 1995-1996 (Table 3).  Ball (In Press) estimated that 5,771 steelhead were harvested 
in Idaho’s sport fishery and 2,397 steelhead returned to hatchery racks or escaped to spawn 
naturally.  These estimates do not include tributary and mainstem strays or prespawning 
mortalities.  The 1995-1996 steelhead return included 1-ocean, 2-ocean, and 3-ocean fish.  The 
number of steelhead smolts released and the estimated number of adults that returned are 
compared to facility design production targets and projected adult return goals in Table 4.  
Hagerman National Fish Hatchery, Magic Valley Fish Hatchery, and Clearwater Fish Hatchery 
achieved a minimum of 21% of their combined adult return goals (Table 4).  Magic Valley Fish 
Hatchery returned fewer adult steelhead in 1996 than in the previous three years (Figure 2).  
Conversely, Hagerman National Fish Hatchery’s 1996 adult return was the largest since 1993 
(Figure 2).  Adult return estimates include only steelhead that returned to hatchery weirs, 
steelhead that were harvested in Idaho’s sport fishery, and steelhead that escaped to spawn 
naturally.

Fisheries Contribution 

 Ball (In Press) estimated that 5,771 LSRCP-reared hatchery steelhead were harvested 
during the 1995-1996 Idaho sport fishing season.  See Ball (In Press) for creel survey methods 
and results. 
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Hatchery Weirs 

Sawtooth Fish Hatchery Weir-Hatchery steelhead returning to Sawtooth Fish Hatchery 
in 1996 were A-strain fish released in 1993 and 1994 (brood years 1992 and 1993, 
respectively).  Smolts were reared at Hagerman National Fish Hatchery prior to being trucked to 
Sawtooth Fish Hatchery and released. 

 A total of 553 adult steelhead (A-strain), comprised of 299 males (54.1%) and 254 
females (45.9%), returned to the Sawtooth Fish Hatchery weir between March 20 and May 13, 
1996 (Table 5) (Snider et al. 1996).  The male component of the run was comprised of 297 
hatchery-origin fish and 2 natural-origin (unmarked) fish; the female component was made up of 
248 hatchery-origin fish and 6 natural-origin fish.  All of the natural-origin fish and 46 of the 
hatchery-origin fish (30 males and 16 females) were released to spawn naturally.  A total of 226 
females and 228 males were spawned to yield 1,091,543 green eggs.  A total of 982,600 eggs 
(90.0%) developed to the eyed stage.  Disease samples collected during the spawning 
operations tested negative for IHN virus and bacteria. 

East Fork Salmon River Weir-Hatchery steelhead returning to the East Fork Salmon 
River weir in 1996 were B-strain fish released in 1992, 1993, and 1994 (brood years 1991, 
1992, and 1993, respectively).  Smolts were reared at Hagerman National and Magic Valley fish 
hatcheries.

 A total of 54 adult steelhead (B-strain), comprised of 32 males (59.3%) and 22 females 
(40.7%), returned to the East Fork Salmon River weir between March 22 and May 10, 1996 
(Table 6) (Snider et al. 1996).  The male component of the run was comprised of 28 (87.5%) 
hatchery-origin fish and 4 (12.5%) natural-origin (unmarked) fish; the female component was 
made up of 20 hatchery-origin fish (90.1%) and 2 natural-origin fish (9.9%).  All of the natural-
origin fish and one hatchery-origin fish (male) were released to spawn naturally.  Adult 
steelhead captured at the Slate Creek weir were ponded with those captured at the East Fork 
Salmon River weir.  Steelhead from the East Fork Salmon River (20 females and 27 males) and 
Slate Creek (15 females and 7 males) weirs were spawned to yield a total of 161,632 green 
eggs.  A total of 143,670 (88.9%) developed to the eyed stage. 

 Slate Creek Weir-Hatchery steelhead returning to the Slate Creek weir in 1996 were 
B-strain fish released in 1993 and 1994 (brood years 1992 and 1993, respectively).  Smolts 
were reared at Magic Valley Fish Hatchery prior to being trucked to Slate Creek and released. 

 A total of 38 adult steelhead (B-strain), comprised of 15 males (39.5%) and 23 females 
(60.5%), returned to the Slate Creek weir between March 26 and April 25, 1996 (Table 7) 
(Snider et al. 1996).  The male component of the run was comprised of 14 (93.3%) hatchery-
origin fish and 1 (6.7%) natural-origin (unmarked) fish; the female component was made up of 
all hatchery-origin fish.  All of the natural-origin fish and 15 of the hatchery-origin fish (7 males 
and 8 females) were released to spawn naturally.  Adult steelhead captured at the Slate Creek 
weir were ponded with those captured at the East Fork Salmon River weir.  Steelhead from the 
East Fork Salmon River (20 females and 27 males) and Slate Creek (15 females and 7 males) 
weirs were spawned to yield a total of 161,632 green eggs.  A total of 143,670 (88.9%) 
developed to the eyed stage. 
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 Crooked River Weir-Hatchery steelhead returning to the Crooked River weir in 1996 
were B-strain fish released in 1994 (brood year 1993).  Smolts were reared at Clearwater Fish 
Hatchery prior to being trucked to Crooked River and released. 

 A total of three adult steelhead (B-strain), all males, returned to the Crooked River weir 
between March 13 and June 4, 1996 (Table 8) (George 1996).  The run was comprised of one 
hatchery-origin fish and two natural-origin fish.  All of the natural-origin fish were released to 
spawn naturally.  The hatchery fish was transported to the Red River satellite facility and died 
before it was spawned.

Smolt-to-Adult Return Rates

Clearwater Fish Hatchery 

 In 1993, Clearwater Fish Hatchery released 326,300 steelhead smolts (brood year 1992) 
(Appendix B. Table 1).  An estimated two adults returned from the smolts released in 1993 
(Table 3).  This equals <1% of the hatchery’s adult return goal (14,000 fish).  The adult return 
goal of 14,000 steelhead for Clearwater Fish Hatchery is based on a smolt production target of 
2,800,000 smolts at a size of 8 fish/lb.  However, the number of steelhead released from 
Clearwater Fish Hatchery has never exceeded 850,000.  Steelhead production was reduced in 
the Clearwater River basin in lieu of increased production in the Salmon River basin.

Brood year 1992 steelhead smolts were not released at a weir that would be used to 
collect returning adults.  Therefore, the number of returning adults had to be estimated from the 
sport fishery harvest of coded-wire-tagged fish.  However, in the fall of 1995, when the 2-ocean 
component for this brood year returned, the sport fishing season was closed to harvest due to 
an expected low return.  Thus, no adult steelhead tagged with coded-wire tags were collected in 
the fall of 1995.  Furthermore, the Clearwater River basin experienced a major flood event 
during the spring of 1996, which essentially washed out the 1996 sport fishing season. 
Therefore, CWT data for the 2-ocean component of brood year 1992 are missing.  In addition, 
steelhead smolts from the 1992 brood were exposed to supersaturated water while being 
shipped to off-site release sites (Rhine et al. 1999a).  The water supply line used to fill the 
transport trucks was not equipped with a degassing station, and the smolts were transported in 
water that was supersaturated with dissolved nitrogen.  This problem was not discovered until 
affected smolts, which showed signs of gas bubble disease, were captured at downstream 
locations.

 Brood year 1993 steelhead would have returned as 1-ocean fish during this reporting 
period.  However, the Harvest Monitoring Project reported that none of the steelhead that 
returned to Idaho in 1995-1996 were reared at Clearwater Fish Hatchery.

Hagerman National Fish Hatchery 

 The 1995-1996 steelhead return included three age classes of fish which were released 
from Hagerman National Fish Hatchery in 1992 (brood year 1991), 1993 (brood year 1992), and 
1994 (brood year 1993).  Brood year 1991, 1992, and 1993 steelhead returned as 3-ocean, 2-
ocean, and 1-ocean fish, respectively.  The Harvest Monitoring Project estimated that 4,732 of 
the steelhead that returned to Idaho in 1995-1996 were reared at Hagerman National Fish 
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Hatchery (Table 3).  This equals 34.8% of the hatchery’s adult return goal (13,600 fish).  The 
adult return goal for Hagerman National Fish Hatchery was calculated based on the release of 
2,400,000 smolts.  However, smolt production for brood years 1991, 1992, and 1993 was only 
about 60% of the production target (Table 4). 

 A total of 1,448,155 steelhead were released in 1992 (brood year 1991).  An estimated 
1,900 adults returned from the smolts released in 1992 to yield a SAR of 0.13% (Appendix C. 
Table 1).  In 1993, 1,487,842 steelhead smolts (brood year 1992) were released.  The 2-ocean 
adult component for this brood returned in 1996.  An estimated 4,562 of the steelhead released 
in 1993 returned to Idaho to yield a SAR of 0.31% (Appendix C. Table 2).  In 1994, Hagerman 
National Fish Hatchery released 1,519,168 steelhead smolts (brood year 1993). Adult return 
data, specifically the 2-ocean component, for brood year 1993 are incomplete at this time 
(Appendix C. Table 3). 

 The final adult steelhead from the 1991 (B-strain) and 1992 (A-strain) broods returned to 
Idaho during this reporting period.  Smolt-to-adult return rates were calculated for coded-wire-
tagged smolts by stock and release site (Table 9).  Sawtooth A-stock steelhead smolts (brood 
year 1992) released at Hammer Creek and Hazard Creek had SARs of 0.05% and 0.16%, 
respectively.  Acclimated and nonacclimated Pahsimeroi A-stock steelhead smolts, (brood year 
1992), released at the Sawtooth Fish Hatchery weir had SARs of 0.33% and 0.17%, 
respectively.

Magic Valley Fish Hatchery 

 The 1995-1996 steelhead return included three age classes of fish which were released 
from Magic Valley Fish Hatchery in 1992 (brood year 1991), 1993 (brood year 1992), and 1994 
(brood year 1993).  Brood year 1991, 1992, and 1993 steelhead returned as 3-ocean, 2-ocean, 
and 1-ocean fish, respectively.  The Harvest Monitoring Project estimated that 3,434 of the adult 
steelhead that returned to Idaho in 1995-1996 were reared at Magic Valley Fish Hatchery (Table 
3).  This equals 29.5% of the hatchery’s adult return goal (11,660 fish). 

 A total of 2,160,400 steelhead smolts were released in 1992 (brood year 1991) from 
Magic Valley Fish Hatchery.  An estimated 2,354 of these smolts returned to Idaho as adults 
(Appendix D. Table 1).  The SAR for brood year 1991 was 0.11%.  A total of 1,925,700 
steelhead smolts were released from Magic Valley Fish Hatchery in 1993 (brood year 1992). An 
estimated 3,014 of these smolts returned to Idaho as adults (Appendix D. Table 2).  The 
3-ocean adult component of brood year 1992 is not complete.  To date, the SAR for brood year 
1992 is 0.16%.  In 1994, Magic Valley Fish Hatchery released 1,919,250 steelhead smolts 
(brood year 1993).  Adult return data, specifically the 2- and 3-ocean components, for brood 
year 1993 are incomplete at this time (Appendix D. Table 3). 

 The final adult steelhead from the 1991 (B-strain) and 1992 (A-strain) broods returned to 
Idaho during this reporting period.  Smolt-to-adult return rates were calculated for coded-wire-
tagged smolts by stock and release site (Table 9).  Smolt-to-adult return rates for East Fork B- 
and Dworshak B-stock steelhead smolts, (brood year 1991), released into the East Fork Salmon 
River were 0.13% and 0.01%, respectively.  Smolt-to-adult return rates for Pahsimeroi A-stock 
steelhead smolts, (brood year 1992), released at Challis, Ellis Bridge, North Fork Salmon River, 
and the Lemhi River were 0.30%, 0.29%, 0.28%, and 0.21%, respectively.
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Experimentation—Objective 2

Clearwater Fish Hatchery 

 Cover Experiment-See Rhine et al. (1999a) for juvenile PIT tag interrogation results.  
Adults from the 1992 brood returned as 2-ocean fish during this reporting period. Three, 2-
ocean adult steelhead from the Cover Group were collected at Dworshak National Fish 
Hatchery. No 2-ocean steelhead were recovered from the No Cover Group.  The low number of 
fish recovered for this brood may be attributed to exposure of smolts to supersaturated water 
(Rhine et al. 1999a) and/or due to the release location.  Smolts were not released at a weir 
where adults could be collected.  See Results, Smolt-to-Adult Return Rates, Clearwater Fish 
Hatchery for details.  Adults from the 1992 brood will return as 3-ocean fish in 1997. 

Hagerman National Fish Hatchery 

 Acclimation Experiment-A total of 154 (51.2%) of the PIT-tagged acclimated steelhead 
(File TDR96073.H55) were interrogated at downstream dams as compared to 159 (52.8%) of 
the tagged nonacclimated fish (File TDR96073.H61) (Table 1).  No significant differences ( 2 = 
0.80, P = 0.370) were detected between interrogation rates of acclimated and nonacclimated 
steelhead.  Median travel times to Lower Granite Dam were 21.1 days for the acclimated group 
and 16.6 days for the nonacclimated group (Table 1).  Nonacclimated steelhead had 
significantly (P = 0.005) shorter travel times to Lower Granite Dam than acclimated fish. 

 A total of 30, 1-ocean (brood year 1993), adult steelhead returned to Idaho during this 
reporting period (Table 10).  Of those, 17 were from the acclimated group, and 13 were from the 
nonacclimated group.  For 1-ocean adults that returned from the acclimated group, 35% (6) 
were females and 65% (11) were males.  Adult returns from the nonacclimated group were 
composed of 23% (3) females and 77% (10) males. 

 A total of 47, 2-ocean (brood year 1992), adult steelhead returned to Idaho during this 
reporting period (Table 10).  Of these, 33 were from the acclimated group, and 14 were from the 
nonacclimated group.  For 2-ocean adults that returned from the acclimated group, 70% (23) 
were females and 30% (10) were males.  Adult returns from the nonacclimated group were 
composed of 71% (10) females and 29% (4) males.  Complete results of this study will be 
reported under a separate title. 

Sawtooth Fish Hatchery 

 Volitional Release Experiment-Sawtooth Fish Hatchery released 85,025 brood year 
1995 (Appendix A. Table 2) and 22,507 brood year 1994 (Appendix A. Table 4) steelhead 
(Sawtooth A-stock) into the Salmon River between April 2 and May 16, 1996. 

 A total of 1,402 brood year 1995 steelhead were released with PIT tags.  Interrogation 
rates for groups of PIT-tagged fish ranged from 29.5% to 54.7% (Table 1).  Median travel times 
to Lower Granite Dam ranged from 11.4 days to 15.6 days (Table 1).  Fish in the migrant group 
were interrogated at a significantly higher rate as compared to fish in the nonmigrant and control 
groups (P <0.001, P = 0.0165, respectively).  The interrogation rate of PIT-tagged fish in the 
nonmigrant group was not significantly different than the interrogation rate of fish in the control 
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group (P = 0.1106).  Travel time to Lower Granite Dam was not significantly different among 
steelhead in the migrant, nonmigrant, and control groups (P >0.05).  Complete results for the 
1995 brood are reported in Rhine et al. (In Pressa).  Notable results for the 1994 brood are 
reported below.  Methods for the 1994 brood were similar to that reported for the 1995 brood 
and can be found in Rhine et al. (In Pressa).

A total of 400 brood year 1994 steelhead were released with PIT tags.  Interrogation 
rates for groups of PIT-tagged fish ranged from 2.5% to 39.5% (Table 1).  Median travel times to 
Lower Granite Dam ranged from 7.9 days to 17.4 days (Table 1).  Fish in the migrant group 
were interrogated at a significantly higher rate than fish in the nonmigrant groups (P <0.001, 

2 = 107.79).  Travel time to Lower Granite Dam was not significantly different between groups 
(P >0.109). 

Steelhead classified as smolt or transitionals had significantly (P<0.001, 2 = 52.8; 
P<0.001, 2 = 38.2, respectively) higher interrogation rates than fish classified as parr. 
Interrogation rates of smolts and transitionals were not significantly different (P = 0.06, 2 = 3.5). 

A total of 111 of the PIT-tagged steelhead were precocious (based on visual 
observations and the presence of milt) at the time of tagging.  Most (106 of 111) of the precocial 
fish were parr; five were transitionals.  Only one PIT-tagged precocial fish, classified as a parr, 
was interrogated at a downstream dam. 

Approximately 73% of the brood year 1994 steelhead stocked into raceway 2A 
emigrated to raceway 2B by the end of the study (May 13).  More females emigrated than 
males.  On May 13, there were significantly (P = 0.033, 2 = 4.55) more males in raceway 2A 
than there were at the start of the study (March 28).  On May 13, migrants were significantly 
longer (P = 0.0001) and heavier (P = 0.001) than nonmigrants, however nonmigrants had 
significantly (P = 0.0001) higher mean condition factor.

A total of 725 brood year 1994 steelhead were sacrificed during the experiment.  
Fifty-three percent (385) of the fish sampled were males.  Fifty-two percent (200) of the males 
were precocious.  A total of 340 females were sacrificed; none were precocious.  Precocial 
males were significantly longer (P = 0.0001), heavier (P = 0.0001), and had higher mean 
condition factor (P = 0.0001) than nonprecocial males.  Most (192 of 200) of the precocial males 
were parr; seven were transitionals, and only one was classified as a smolt. 

The brood year 1994 steelhead used in this experiment were part of a two-year rearing 
study at Sawtooth Fish Hatchery that was discontinued due to a high incidence of whirling 
disease in one group of fish.  The steelhead used in this study were not infected with whirling 
disease, but they were graded (to remove the larger fish) prior to this study.  The high incidence 
of precocity (52% of males) observed in this population may be due to the fish grading, the two-
year rearing program, or a combination of the two factors.
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Table 2. Snake River mean daily in-flow (thousand cubic feet per second) at Lower Granite 
Dam, Washington, from 1977-1996 during the peak and extended chinook salmon 
smolt migration periods as defined by Petrosky (1991). 

Year
Peak

(04/15—05/05)
Extended

(04/20—05/30)

1977 39.1 40.2

1978 85.4 95.8

1979 64.8 89.9

1980 87.5 102.9

1981 76.2 86.7

1982 116.8 131.6

1983 85.6 111.3

1984 121.9 146.1

1985 86.9 87.2

1986 93.4 105.7

1987 59.0 62.4

1988 55.1 64.2

1989 93.6 87.2

1990 63.8 66.4

1991 44.0 70.5

1992 54.2 57.3

1993 69.8 114.0

1994 64.1 77.5

1995 72.9 74.1

1996 112.8 124.4
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Table 3. Estimated number of LSRCP steelhead that returned to Idaho in 1995-1996.  The 
adult return in 1995-1996 included fish from three age classes.  Steelhead were 
reared at Hagerman National, Magic Valley, and Clearwater fish hatcheries.  These 
estimates were prepared by the Idaho Department of Fish and Game’s Harvest 
Monitoring Project and only include steelhead harvested in Idaho’s sport fisheries, 
steelhead that returned to hatchery racks, and fish that escaped to spawn naturally.  
These are minimum estimates and do not include all tributary and mainstem strays 
or in-river prespawning mortalities. 

HATCHERY BROOD YEAR 3-OCEAN 2-OCEAN 1-OCEAN

Hagerman 1991 0 --- ---

Hagerman 1992 --- 1,869 ---

Hagerman 1993 --- --- 2,863

Estimated Fish Returning in 1995-1996 4,732

Magic Valley 1991 0 --- ---

Magic Valley 1992 --- 1,379 ---

Magic Valley 1993 --- --- 2,055

Estimated Fish Returning in 1995-1996 3,434

Clearwater 1992 --- 2 ---

Clearwater 1993 --- --- 0

Estimated Fish Returning in 1995-1996 2

GRAND TOTAL 8,168
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Table 4. Steelhead smolts released from Magic Valley, Hagerman National, and Clearwater 
fish hatcheries that contributed to the 1995-1996 Idaho steelhead return.  The 
number of steelhead smolts released and the estimated number of adults that 
returned were compared to facility design production targets and projected adult 
return goals. 

Releases Contributing to 1995-1996 Adult Returns
Brood Fish Number Design Percent of 1995-96 
Year Hatchery Released Target Target Adult Returns 

1991 Magic Valley 2,160,400 2,000,000 108% 0

1991 Hagerman National  1,448,155 2,400,000 60% 0

Total 3,608,555 4,400,000 82% 0
    

1992 Magic Valley 1,925,700 2,000,000 96% 1,379

1992 Hagerman National  1,487,842 2,400,000 62% 1,869

1992 Clearwater 637,743 1,750,000 36% 2

Total 4,051,285 6,150,000 66% 3,250
    

1993 Magic Valley 1,919,250 2,000,000 96% 2,055

1993 Hagerman National  1,519,168 2,400,000 63% 2,863

1993 Clearwater 722,941 1,750,000 41% 0

Total 4,161,359 6,150,000 68% 4,918
      
 Mean annual release as percent of target: 72%  

Total adult return:a 8,168

Adult return goal: 39,260

Percent of goal achieved: 21%

a Estimate includes only steelhead harvested in Idaho’s sport fisheries, steelhead that returned to 
hatchery racks, and off-site escapement.  These are minimum estimates and do not include all 
tributary and mainstem strays or in-river prespawning mortalities. 



25
S:\Lsrcp-Stlhd\Reports\AR95-96\AR95_6.doc

Table 5. Summary of the 1996 A-strain steelhead return to the Sawtooth Fish Hatchery weir.  
The fish return included fish of hatchery and natural origin.  Hatchery aging criteria, 
based on length, were used to determine agea.  ND indicates “No Data” (i.e., data 
were not available). 

HATCHERY ORIGIN  n = 545 
 Males n = 297 Females n = 248 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean ND ND ND 0 ND  ND ND ND 0 ND 
2-ocean ND ND ND 0 ND  ND ND ND 0 ND 
Total 297 30c 228 0 39d  248 16c 226 0 6d

NATURAL ORIGIN n = 8 
 Males n = 2 Females n = 6 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean ND ND 0 0 0  ND ND 0 0 0 
2-ocean ND ND 0 0 0  ND ND 0 0 0 
Total 2 2e 0 0 0  6 6e 0 0 0 
            

Total number trapped 553   Green egg number 1,091,543    
Trapping period 3/20 - 5/13/96  Eyed egg number   982,600f (90.0% eye - up)  

a Fish were aged using the following aging criteria: 
RUN SEX LENGTH AGE (Years in Ocean) 

A male 68 cm 1-ocean 
A male >68 cm 2-ocean 
A female 65 cm 1-ocean 
A female >65 cm 2-ocean 

b Hatchery fish classified as 1-ocean were released in 1994, brood year 1993.  Hatchery fish 
classified as 2-ocean were released in 1993, brood year 1992. 

c Thirteen fish (10 male and 3 female) were released above the weir.  Thirty-three fish (20 male and 
13 female) were released into a weired-off section of Beaver Cr. for a natural-spawning study 
conducted by Alan Byrne. 

d Fish were killed, but the eggs and milt were not used. 
e Fish were released above the weir. 
f Eyed-eggs or fry were shipped to other hatcheries for rearing. 
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Table 6. Summary of the 1996 B-strain steelhead return to the East Fork Salmon River weir.  
The fish return included fish of hatchery and natural origin.  Hatchery aging criteria, 
based on length, were used to determine agea.  ND indicates “No Data” (i.e., data 
were not available). 

HATCHERY ORIGIN  n = 48 
 Males n = 28 Females n = 20 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-
ocean

ND 1 ND 0 0  ND 0 ND 0 ND 

2-, 3-
ocean

ND 0 0 0 0  ND 0 0 0 0 

Total 28 1c 27 0 0  20 0 20 0 0 

NATURAL ORIGIN n = 6 
 Males n = 4 Females n = 2 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean ND 4 0 0 0  ND 2 0 0 0 
2-, 3-
ocean

ND 0 0 0 0  ND 0 0 0 0 

Total 4 4c 0 0 0  2 2c 0 0 0 
            
            
Total number trapped 54   Green egg number 161,632d    
Trapping period 3/22 - 5/10/96  Eyed egg number   143,670d (88.9% eye - up)  

a Fish were aged using the following aging criteria: 
RUN SEX LENGTH AGE (Years in 
Ocean)

B male 73 cm 1-ocean 
B male >73 cm 2- or 3-ocean 
B female 68 cm 1-ocean 
B female >68 cm 2- or 3-ocean 

b Hatchery fish classified as 1-ocean were released in 1994, brood year 1993.  Hatchery fish 
classified as 2- or 3-ocean were released in 1993 and 1992, respectively, (brood years 1992 and 
1991, respectively). 

c Fish were released above the weir. 
d Eggs collected from fish that returned to both the East Fork and Slate Creek weirs. 
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Table 7. Summary of the 1996 B-strain steelhead return to the Slate Creek weir.  The fish 
return included fish of hatchery and natural origin.  Hatchery aging criteria, based on 
length, were used to determine agea.  ND indicates “No Data” (i.e., data were not 
available).

HATCHERY ORIGIN  n = 37 
 Males n = 14 Females n = 23 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean ND ND ND 0 0  ND ND ND 0 ND 
2-, 3-
ocean

ND ND ND 0 0  ND ND ND 0 0 

Total 14 7c 7d 0 0  23 8c 15d 0 0 

NATURAL ORIGIN n = 1 
 Males n = 1 Females n = 0 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean ND ND 0 0 0  0 0 0 0 0 
2-, 3-
ocean

ND ND 0 0 0  0 0 0 0 0 

Total 1 1e 0 0 0  0 0 0 0 0 
            
            
Total number trapped 38   Green egg number 161,632e    
Trapping period 3/26 – 4/25/96  Eyed egg number   143,670e (88.9% eye - up)  

a Fish were aged using the following aging criteria: 
RUN SEX LENGTH AGE (Years in 
Ocean)

B male 73 cm 1-ocean 
B male >73 cm 2- or 3-ocean 
B female 68 cm 1-ocean 
B female >68 cm 2- or 3-ocean 

b Hatchery fish classified as 1-ocean were released in 1994, brood year 1993.  Hatchery fish 
classified as 2- or 3-ocean were released in 1993 and 1992, respectively, (brood years 1992 and 
1991, respectively). 

c Fish were released above the weir.  All hatchery fish released were A-run; no B-run fish were 
released.

d All hatchery fish spawned were B-run. 
e Eggs collected from fish that returned to both the East Fork and Slate Creek weirs. 
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Table 8. Summary of the 1996 B-strain steelhead return to the Crooked River weir.  The fish 
return included fish of hatchery and natural origin.  Hatchery aging criteria, based on 
length, were used to determine agea.

HATCHERY ORIGIN  n = 1 
 Males n = 1 Females n = 0 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean 0 0 0 0 0  0 0 0 0 0 
2-, 3-
ocean

1 0 0 1 0  0 0 0 0 0 

Total 1 0 0 1c 0  0 0 0 0 0 

NATURAL ORIGIN n = 2 
 Males n = 2 Females n = 0 

Ageb Trapped Released Spawned Morts Other  Trapped Released Spawned Morts Other
1-ocean 1 1 0 0 0  0 0 0 0 0 
2-, 3-
ocean

1 1 0 0 0  0 0 0 0 0 

Total 2 2d 0 0 0  0 0 0 0 0 
            
            
Total number trapped 3        
Trapping period 3/13 – 6/4/96      

a Fish were aged using the following aging criteria: 
RUN SEX LENGTH AGE (Years in 
Ocean)

B male 76 cm 1-ocean 
B male >76 cm 2- or 3-ocean 
B female 76 cm 1-ocean 
B female >76 cm 2- or 3-ocean 

b Hatchery fish classified as 1-ocean were released in 1994, brood year 1993.  Hatchery fish 
classified as 2- or 3-ocean were released in 1993 and 1992, respectively, (brood years 1992 and 
1991, respectively). 

c The fish was shipped to Red River for future spawning but was killed when a wall of debris and sand 
came down and filled the adult holding pond at Red River. 

d The fish were released upstream to spawn naturally. 
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Table 9. Smolt-to-adult return rates of coded-wire-tagged steelhead smolts released from 
Hagerman National and Magic Valley fish hatcheries.  The number of adults was 
estimated by Ball (In Press) and only include steelhead harvested in Idaho s sport 
fisheries, steelhead that returned to hatchery racks, and fish that escaped to spawn 
naturally.  These are minimum estimates and do not include all tributary and 
mainstem strays or in-river prespawning mortalities.

Hatchery Stock Brood Release Site 
Number

CWT
Number
Adults

SAR
(%) 

Hagerman DWOR B 1991 Warm Springs 55,226 0 0.00

Hagerman PAH A 1992 Sawtooth Weir 
(Acclimated)

65,384 218 0.33

Hagerman PAH A 1992 Sawtooth Weir 
(Nonacclimated)

59,745 103 0.17

Hagerman SAW A 1992 Hammer Creek 53,459 28 0.05

Hagerman SAW A 1992 Hazard Creek 49,911 78 0.16

Magic E.F. B 1991 E.F. Salmon R. 20,821 27 0.13

Magic DWOR B 1991 E.F. Salmon R. 43,339 6 0.01

Magic PAH A 1992 Lemhi River 63,188 131 0.21

Magic PAH A 1992 N.F. Salmon R. 65,637 181 0.28

Magic PAH A 1992 Ellis Bridge 40,139 118 0.29

Magic PAH A 1992 Challis 19,924 59 0.30
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Table 10. Total numbera of steelhead recovered with coded-wire tags designating them as 
either acclimated (ACC) or nonacclimated (NON-ACC).  Recovered fish were 
released as smolts at the Sawtooth Fish Hatchery weir in 1993 (brood year 1992) 
and 1994 (brood year 1993).  ND indicates “No Data” (i.e., data were not available). 

   Return Composition 
1-ocean 2-ocean

Exp. Group Brood Year 
Number

CWT Male Female Male Female
Total

Return

ACC 1992 65,865 32 15 10 23 80

NON-ACC 1992 59,846 23 9 4 10 46

ACC 1993 60,695 11 6 ND ND 17b

NON-ACC 1993 61,321 10 3 ND ND 13b

a Includes all Idaho fishery harvest returns, Idaho hatchery returns, and tributary stray recoveries 
b Includes 1-ocean (brood year 1993) returns only 
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Figure 1. Number of unique PIT tag interrogations of LSRCP juvenile steelhead at Lower 
Granite Dam, Washington, plotted with the average daily in-flow of the Snake River 
at Lower Granite Dam in 1996.  A total of 8,915 PIT-tagged steelhead smolts were 
released from Hagerman National, Magic Valley, Clearwater, and Sawtooth fish 
hatcheries between April 2 and May 16, 1996.  Fifty-five percent (4,883) of the 
PIT-tagged fish were interrogated at Lower Granite Dam.  Data for 28 fish fall 
outside of this date range and are not shown. 
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Figure 2. Percent of the adult steelhead return goal achieved by Magic Valley, Hagerman 
National, and Clearwater fish hatcheries between 1993 and 1996.  Annual adult 
return goals for Magic Valley, Hagerman National, and Clearwater fish hatcheries 
were 11,660, 13,600, and 14,000 fish, respectively.  The first adult steelhead were 
due to return to Clearwater Fish Hatchery in 1995, however, no adults returned that 
year.
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